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METHOD AND SYSTEM FOR PROVIDING A
BRAKE TRANSMISSION SHIFT INTERLOCK
OVERRIDE MODE IN A SHIFI-BY-WIRE
TRANSMISSION

BACKGROUND OF THE INVENTION

1. Field of Invention

The present invention pertains to the field of automatic
transmissions for motor vehicles and, more particularly, to a
method and system for providing a Brake Transmission Shift
Interlock Override mode 1n a shift-by-wire transmission.

2. Background of the Invention

A traditional automatic transmission includes a transmis-
s10n control device employed to control the transmission of a
motor vehicle. The transmission control device 1s used to
select several ranges, such as Park, wherein the transmission
1s locked to prevent the vehicle from moving, Neutral,
wherein the transmission allows the vehicle to be moved
freely, such as when being towed, Reverse, wherein the trans-
mission allows the vehicle to move backwards, and one or
more Drive ranges that enable forward motion of the vehicle.
Usually, the transmission control device is in the form of a
lever connected with a mechanical connection, such as acable
or a hydraulic line, to the transmission. Typically, the lever 1s
also connected to an indicator. As the transmission control
mechanism 1s moved from one range to another, the mechani-
cal connection physically shifts the transmission to the
selected range and the indicator moves to show the driver
which range has been selected. Even 1f the vehicle 1s turned
off, the driver 1s able to determine the current transmission
range from the indicator and, in some cases, 1s able to move
the transmission control mechanism to Neutral if, for
example, the vehicle 1s to be towed.

The traditional automatic transmission utilizes multiple
friction elements for automatic gear ratio shifting. Broadly
speaking, these Iriction elements may be described as torque
establishing elements although more commonly they are
referred to as clutches or brakes. The friction elements func-
tion to establish power flow paths from an internal combus-
tion engine to a set of vehicle traction wheels. During accel-
eration of the vehicle, the overall speed ratio, which 1s the
ratio of a transmission input shaft speed to a transmission
output shaft speed, 1s reduced during a ratio upshiit as vehicle
speed 1ncreases for a given engine throttle setting. A down-
shift to achieve a higher speed ratio occurs as an engine
throttle setting increases for any given vehicle speed, or when
the vehicle speed decreases as the engine throttle setting 1s
decreased. Various planetary gear configurations are found 1n
modern automatic transmissions. However, the basic prin-
ciple of shilt kinematics remains similar. Shifting an auto-
matic transmission having multiple planetary gearsets i1s
accompanied by applying and/or releasing friction elements
to change speed and torque relationships by altering the
torque path through the planetary gearsets. Friction elements
are usually actuated either hydraulically or mechanically
based on the position of the transmission control device.

In a shift-by-wire transmission arrangement, the mechani-
cal connection between the transmission control device and
the transmission 1s eliminated. Instead, the transmission con-
trol device transmits an electrical signal along a wire to an
clectronic controller, which directs separate actuators to
apply or release the various Iriction elements to obtain a
desired gear ratio. The control device 1s no longer necessarily
in the form of a lever because the control device 1s no longer
moving amechanical connection for controlling the transmis-
sion. Instead, the control device 1s typically an electro-me-
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2

chanical interface (e.g., series of buttons, lever, knob) that are
used to 1nstruct the transmission to switch between the trans-

mission ranges. An electronic display, powered by a battery
on the vehicle, 1s typically employed to indicate the current
range for the transmission and must be on, and thus drawing
power, 1n order for the driver to know which range has been
selected.

Many vehicles with a shift-by-wire transmission 1incorpo-
rate a “Return to Park” feature to automatically shift the
transmission into Park. See, for example, U.S. Pat. Nos.
3,937,105, 4,892,014 and 7,156,218. Such a feature 1s acti-
vated when certain triggering events occur, for example,
when the system detects a seat belt being unbuckled while a
driver door 1s opened when the vehicle 1s traveling below a
calibrated speed, or when the 1gnition 1s turned off. Automati-
cally shifting the transmission into Park prevents unwanted
motion of the vehicle.

Transmissions often include a brake transmission shift
interlock so that once the transmission 1s shifted into Park the
interlock does not allow the transmission to be shifted out of
Park unless the 1ignition 1s on and the brake pedal 1s depressed.
In a shift-by-wire transmission, in addition to the brake pedal
being depressed, the transmission control device must be
powered and a vehicle key or fob must be present. While such
a feature 1s helpful in preventing unwanted vehicle move-
ment, once again such a feature 1s not helpful when the
vehicle 1s to be towed or moved urgently when the vehicle key
or fob 1s not present or when the transmission control device
1s not functioning properly.

As can be seen by the above discussion, there 1s a need 1n
the art for a system that allows the vehicle to be shifted from
Park to Neutral and maintain Neutral, without the presence of
a key or 1n the event of a brake sensor failure. In a conven-
tional mechanical shifter, Neutral 1s typically provided by
accessing an over-ride lever through a removable panel. Actu-
ating the lever allows the shifter and transmission to be moved
from Park into Neutral. With a shift-by-wire transmission, the
need for providing a feature that allows the vehicle to shiit
from Park to Neutral and maintain Neutral without the pres-
ence of akey 1s desired for towing the vehicle for service. This
same feature would also allow a shift from Park to any other
range 1n the event of a brake sensor failure, allowing the
vehicle to be driven until the brake sensor can be serviced.

SUMMARY OF THE INVENTION

The present invention is directed to a system for providing,
a Brake Transmission Shift Interlock override mode for a
shift-by-wire transmission that i1s placed in various shift
ranges such as Park, Drive, and Neutral and has an automatic
Return to Park feature for shifting the transmission to Park
when the vehicle 1s traveling at an extremely low speed or in
a stopped condition as a driver prepares to exit the vehicle.
The system 1ncludes a transmission control mechanism for
determining which of the transmission ranges or modes 1s
desired by the driver. A controller 1s used to receive informa-
tion from various sensors, such as a door opening sensor, a
seat belt sensor, an 1gnition switch sensor and the transmis-
s1on control mechanism to determine when to shiit the trans-
mission ito the various ranges and modes.

In a preferred embodiment, a Brake Transmission Shift
Interlock feature includes an override mode that allows the
transmission to be shifted out of Park even when a vehicle
1gnition key or fob 1s not present or 1f certain electrical 1ssues
are present that otherwise prevent the transmission from exit-
ing Park. The controller 1s configured to sense activation of an
override switch at which time the controller will signal that
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the system 1s ready to enter the Brake Transmission Shift
Interlock override mode and allow the shifting control
mechanism to be shifted from Park without requiring the
1gnition on or a brake pedal to be pressed. If the 1ignition 1s ofl,
the system will then enter the override mode upon sensing,
shifting of the transmission control mechanism to a desired
gear range other than Park, wherein the transmission will stay
in Neutral and not automatically shitt to Park upon detecting
a triggering event. Preferably, entering the override mode
only occurs when the override switch 1s activated for a mini-
mum duration prior to shifting the shifting control mecha-
nism and when the control mechanism 1s shifted within a
maximum amount of time after the minimum duration. A
visual confirmation that the system has entered the override
mode 1s displayed for the driver. I the 1gnition 1s on, the
system will then enter the requested transmission range upon
sensing shifting of the transmission control mechanism to a
desired range other than Park. The Return to Park features of
a shift-by-wire system 1s maintained when the override mode
1s activated with the 1gnition on. Per Federal Motor Vehicle
Safety Standard 114, the override switch requires a tool to
activate or access. The controller will check the switch to
determine if the switch 1s functioming properly.

Additional objects, features and advantages of the present
invention will become more readily apparent from the fol-
lowing detailed description of preferred embodiments when
taken 1n conjunction with the drawings wherein like reference
numerals refer to corresponding parts 1n the several views.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram showing a vehicle incorporating a
system for providing a Brake Transmission Shift Interlock
override mode 1n a shift-by-wire transmission 1n accordance
with the invention;

FIG. 2 1s a basic schematic diagram of the system 1n FIG.
1; and

FIG. 3 1s aflowchart showing a control routine employed in
the system of FIG. 1 used to enter the override mode accord-
ing to a preferred embodiment of the invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

With 1n1tial reterence to FIG. 1, there 1s shown an automo-
tive vehicle 10 having a body 11 and an engine 12 with a
battery 15. Power from engine 12 is transmitted to a trans-
mission 18, then to the other portions of a powertrain 20 and
eventually to drive wheels 22. Vehicle 10 1s shown as a rear
wheel drive vehicle but any type of powertrain arrangement,
including front wheel or all wheel drive systems, could be
employed. In addition, although engine 12 1s shown as an
internal combustion engine, other types of drive arrange-
ments, including hybrid drive systems, could be utilized. A
controller 235 1s connected to engine 12 and transmission 18
by communication lines 27 and 28 respectively. Controller 25
uses mputs from several sources to obtain information used to
control engine 12 and transmission 18. For example, control-
ler 25 1s connected to a driver door sensor 30, for determining
if a driver door 32 1s open, by communication line 35. A seat
belt sensor 40 determines 11 a seat belt 41 1s fastened and 1s
also connected to controller 25 through a communication line
45. An 1gnition switch 47 and a brake sensor 48 are connected
to controller 25 through lines 50 and 51 respectively.

FIG. 2 shows more details of transmission 18, which 1s an
example of a multiple-ratio transmission wherein ratio
changes are controlled by friction elements acting on indi-
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vidual gear elements. Engine torque from engine 12 1s dis-
tributed to torque input element 110 of hydrokinetic torque
converter 112. An impeller 114 of torque converter 112 devel-
ops turbine torque on a turbine 116 in a known fashion.
Turbine torque 1s distributed to a turbine shait, which is also
transmission 1put shaft 118. Transmaission 18 1s shown to
include a simple planetary gearset 120 and a compound plan-
ctary gearset 121. Gearset 120 has a permanently fixed sun
gear S1, a ring gear R1 and planetary pimions P1 rotatably
supported on a carrier 122. Transmission mput shait 118 1s
drivably connected to ring gear R1. Compound planetary
gearset 121, sometimes referred to as a Ravagineaux gearset,
has a small pitch diameter sun gear S3, a torque output ring
gear R3, a large pitch diameter sun gear S2 and compound
planetary pinions. The compound planetary pinions include
long pimions P2/3, which drivably engage short planetary
pinions P3 and torque output ring gear R3. Long planetary
pinions P2/3 also drivably engage short planetary pinions P3.
Short planetary pinions P3 further engage sun gear S3. Plan-
ctary pinions P 2/3, P3 of gearset 21 are rotatably supported
on compound carrier 123. Ring gear R3 1s drivably connected
to a torque output shait 124, which 1s drivably connected to
vehicle traction wheels 22 through powertrain 20 shown in
FIG. 1. Gearset 120 1s an underdrive ratio gearset arranged 1n
series with respect to compound gearset 121. Typically, trans-
mission 18 preferably includes a lockup or torque converter
bypass clutch, as shown at 125, to directly connect transmis-
sion mnput shait 118 to engine 12 after a torque converter
torque multiplication mode 1s completed and a hydrokinetic
coupling mode begins.

FI1G. 2 also shows a transmission range control module 151
and a powertrain control module 152 which collectively con-
stitute controller 25. Transmission range control module 151
1s connected to transmission 18 by a shift cable (not labeled).
Transmission range control module 151 replaces a mechani-
cal shifter that was used to shiit transmission from one range
to another. A transmission control mechanism such as Gear
Shift Module 156 1s provided to select a transmission range.
One possible implementation would be various buttons 158,
cach representing a different transmission range. In this type
of implementation, Gear Shift Module 156 and buttons 158
collectively constitute a transmission control mechanism.
The Gear Shift Module 156 1s used to select several ranges,
such as Park where the transmission output 1s locked to pre-
vent vehicle 10 from moving, Neutral where the transmission
allows vehicle 10 to be moved freely, such as when being
towed, Reverse where transmission 18 allows vehicle 10 to
move backwards, and one or more Drive ranges that enable
forward motion of vehicle 10. Gear Shift Module 156 i1s also
shown to mclude a Sport range. The Sport range 1s similar to
Drive but will cause transmission 18 to shift forward ratios
based on mputs from upshift and downshift switches (not
shown), actuated by the driver. Gear Shift Module buttons
158 are labeled with letters generally corresponding to the
several transmission ranges and as such “P”, “R”, “N”, “D”,
and “S” are shown 1n FIG. 2. Once transmission 18 has
entered one of the ranges, a message center 160 shows the
driver which setting was entered. Additionally, Gear Shait
Module 156 accepts signals from an override switch 165 that
will enable a Brake Transmission Shift Interlock Override
mode when requested. Preferably, override button 165 has a
cover 175 that protects override button 165 from accidentally
being pushed.

The Park range can preferably be entered in many ways. In
particular, the driver can select Park by pushing the “P” button
and powertrain control module 152 then checks to see 1f
vehicle 10 1s traveling below an extremely low speed or
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stationary and, 1f so, instructs transmission control module
151 to shift transmission 18 into Park. Alternatively, when the
driver 1ignmition switch 1s turned to off, engine 12 powertrain
control module 152 automatically instructs transmission con-
trol module 151 to shift transmission 18 into Park, thus
cnabling a “Return to Park” feature. Similarly, when the
driver opens door 32 after unbuckling belt 41, sensors 30 and
40 will signal powertrain control module 152 which auto-
matically instructs transmission control module 51 to shiit
transmission 18 ito Park, thus once again enabling a “Return
to Park™ feature. The Reverse range 1s entered by pushing the
button labeled “R™, at which point powertrain control module
152 automatically mstructs transmission control module 151
to shift transmission 18 into Reverse, thus enabling vehicle 10
to move backward. In the exemplary transmission embodi-
ment shown, the Reverse range 1s established by applying
low-and-reverse brake D and friction element B. The Neutral
range 1s entered by a single push of the “N” button on Gear
Shift Module 156 or by a push of the “P” button when vehicle
10 1s traveling too fast to enter the Park mode. In either case,
powertrain control module 152 instructs transmission control
module 151 to shift transmission 18 into Neutral and trans-
mission 18 allows wheels 22 to rotate reely.

The Drive or Sport ranges are entered by a single push of
the “D” or “S” buttons respectively. Optionally, a Low or “L”
range (not shown) can be made available to keep transmission
18 in low ranges during forward motion of vehicle 10. When
in Drive 1n the exemplary transmission shown, during opera-
tion 1n the first four forward driving ratios, carrier P1 1s
drivably connected to sun gear S3 through shait 126 and
forward 1Iriction element A. During operation in the third
rati0, and fifth ratio, direct friction element B drivably con-
nects carrier 22 to shaft 127, which 1s connected to large pitch
diameter sun gear S2. During operation 1n the fourth, fifth and
sixth forward driving ratios, overdrive Iriction element E
connects turbine shatt 118 to compound carrier 123 through
shaft 128. Friction element C acts as a reaction brake for sun
gear S2 during operation 1n second and sixth forward driving
ratios. During operation of the third forward driving ratio,
direct friction element B 1s applied together with forward
friction element A. The elements of gearset 121 then are
locked together to effect a direct driving connection between
shaft 128 and output shatt 126. The torque output side of
torward friction element A 1s connected through torque trans-
fer element 129 to the torque input side of direct friction
clement B during forward drive. The torque output side of
direct friction element B, during forward drive, 1s connected
to shait 127 through torque transfer element 130. More details
of this type of transmission arrangement are found in U.S.
Pat. No. 7,216,025, which 1s hereby incorporated by refer-
ence.

As will be detailed more fully below, to force the override
mode with power applied, the driver will need to press and
hold override switch 165 for a calibrated time, e.g., 3 seconds.
While override switch 165 1s pressed, the driver presses Neu-
tral button “N”” for a calibrated time, e.g., 3 seconds. The
result will be that transmission 18 1s shifted from Park to
Neutral, and will maintain 1n Neutral while disabling all
return to Park features. Preferably, switch 165 1s hidden under
removable cover 175, which 1s only removable with a tool.
More specifically, FIG. 3 shows a preferred method of over-
riding normal transmission operation in order to force the
override mode. Starting at step 210, controller 25 determines
whether or not transmission 18 1s 1n Park at 220. If not,
controller 25 returns to start 210 unless transmission 18 1s 1n
Neutral Tow mode at 225. The Neutral Tow mode 1s a mode
that disables all Return to Park features and allows vehicle 10
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to be towed long distances. An exemplary description of the
Neutral Tow mode 1s found 1n concurrently filed U.S. patent
application entitled “Method and System for Providing a
Neutral Tow Mode 1n a Shift-by-Wire Transmission” incor-
porated herein by reference. I the system 1s not 1n Neutral
Tow mode, and 11 Park button “P”" 1s pressed at 230, transmis-
sion 18 engages Park in step 235. Controller 25 then returns to
start 210. If transmission 18 1s in Park at step 220 then 1gnition
switch 47 1s checked at step 240 to determine which of two
similar logical paths 1s selected.

I 1ignition switch 47 1s “off” at step 240 then controller 25
determines 1f override switch 163 has been held long enough
at 245. If yes, controller 25 checks if a Non-Park button has
been pressed at 250 within an appropriate window of time
alter override switch 165 was pressed and, if so, controller 25
moves transmission 18 into Neutral and enters the override
mode. In this situation, the shifting control mechanism 1s
allowed to be shifted from Park without requiring brake pedal
48 to be pressed but preferably entering the override mode
only occurs when override switch 165 1s activated for a mini-
mum duration prior to shifting the shifting control mecha-
nism. Furthermore, entering the override mode only occurs
when the control mechanism 1s shifted within a maximum
amount of time after the minimum duration. In the override
mode, transmission 18 will stay in Neutral and not automati-
cally shift to Park upon detecting a triggering event (e.g., door
open, seatbelt off or 1gnition off).

If 1gnition switch 1s “on™ at step 240 then controller 25
determines 11 override switch 163 has been held long enough
at 270 and 11 a Non-Park button has been pressed at 280 within
an appropriate window of time after override switch 1635 was
pressed and, 11 so, 1n step 290 controller 25 moves transmis-
sion 18 1nto the range selected 1n step 280 so as to enter the
desired gear range with Return to Park function still active.
Also, the method may include checking switch 165 to deter-
mine 11 switch 165 1s functioning properly. With this preferred
method, the driver 1s able to shift the vehicle to Neutral,
without the presence of a key FOB or 11 certain vehicle elec-
trical 1ssues prevent transmission 18 from shifting out of Park.
As such vehicle 10 can be moved or towed when the Brake
Transmission Shift Interlock 1s not functioning properly.

Although described with reference to preferred embodi-
ments of the invention, 1t should be readily understood that
various changes and/or modifications could be made to the
invention without departing from the spirit thereof. For
instance, numerous minor variations to the preferred methods
of entering and exiting the override mode could be made
without changing the inventive concept. In addition, although
push buttons are employed 1n the disclosed embodiments,
various other selecting arrangements including numerous
switches could be employed. In general, the invention 1s only
intended to be limited by the scope of the following claims.

The mvention claimed 1s:
1. A method of providing an override mode for overriding
a shift interlock that does not allow a shift-by-wire transmis-
s1on to be shifted out of Park unless an 1gnition switch 1s on
and a brake pedal 1s depressed, said method comprising:
sensing activation of an override switch;
allowing a transmission control mechanism to be shifted
from Park without requiring a brake pedal to be pressed
or a key to be present when the override switch has been
activated; and
entering the override mode upon sensing a shift through the
transmission control mechamsm to a desired gear range
other than Park only when the override switch 1s acti-
vated for a mimmum duration prior to selecting a non-



US 8,515,635 B2

7

Park range and the non-Park range 1s selected within a
maximum amount of time after the mimmmum duration.

2. The method of claim 1, further comprising: sensing if the
1gnition switch 1s on and, 11 so, entering the desired gearrange
and not entering the override mode.

3. The method of claim 1, wherein the desired gear range 1s
Neutral, said method further comprising causing the trans-
mission to stay in Neutral and not automatically shift to Park
upon detecting a triggering event.

4. The method of claim 1, further comprising: displaying
visual confirmation that the shift-by-wire transmission has
entered the override mode.

5. The method of claim 1, further comprising: hiding the
override switch by positioning the override switch under a
removable cover or slot that prevents actuation of the override
switch without a tool.

6. The method of claim 1, further comprising checking the
override switch to determine if the override switch 1s func-
tioning properly.

7. A system for providing a mode for overriding a brake
transmission shift interlock comprising:

a shift by wire transmission;

a transmission control mechanism for controlling the trans-

mission;

a brake transmission interlock for preventing the transmis-

s1on from shifting out of Park unless a key 1s present and
a brake pedal 1s pressed;

a detector for detecting when an override switch has been

activated; and

10

15

20

25

8

a controller configured to enter the override mode, to allow
shifting of the transmission control mechanism to a
desired gear range other than Park without requiring the
brake pedal to be pressed or the key to be present, only
when the override switch has been activated for a mini-
mum duration prior to selecting a non-Park range and the
non-Park range 1s selected within a maximum amount of
time after the minimum duration.

8. The system of claim 7, further comprising: an 1gnition
switch, wherein the controller 1s further configured to detect
if the 1gnition switch 1s on and, 11 so, to enter the desired gear
range and not enter the override mode.

9. The system of claim 7, wherein the non-Park range 1s
Neutral and the controller 1s further configured to maintain
the transmission 1n Neutral and not shiit the transmission to
Park upon detecting a triggering event.

10. The system of claim 7, further comprising: a display
configured to signal that the system has entered the override
mode.

11. The system of claim 7, further comprising: a cover
positioned to hide the override switch, said cover only being
removable with a tool.

12. The system of claim 7, wherein the controller 1s further
configured to check the override switch to determine 1f the
override switch 1s functioning properly.

13. The system of claim 7, wherein the override switch may
only be activated by use of a tool.

G o e = x
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